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TAXING FAMILY SIZE AND SUBSIDISING
CHILD-SPECIFIC COMMODITIES?
OPTIMAL FISCAL TREATMENT OF
HOUSEHOLDS WITH ENDOGENOUS FERTILITY
Abstract
The effects and optimal choice of policy instruments affecting the family
(child benefits, taxes on child-specific commodities, etc.) are examined
within the context of a household economics model with fertility choice.
The simultaneous consideration of child benefits and commodity taxes in
the presence of endogenous fertility yields some remarkable results. One
is that, if the government can distinguish between child-specific and adult-
specific commodities, it may then be optimal to tax family size and
subsidize child-specific commodities. Under more restrictive conditions, it
is also shown that the tax system should be so designed, that children are
a net tax liability if households are differentiated for the husband’s income,
a net tax asset if households are differentiated for the wife’s wage rate.
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7KH IDPLO\ LV WKH REMHFW RI D SOHWKRUD IRRWQRWH RI JRYHUQPHQW SROLFLHV￿ UDQJLQJ IURP LQFRPH
DQG FRPPRGLW\ WD[HV WR D YDULHW\ RI VXEVLGLHV DQG LQFHQWLYHV UHODWHG WR FKLOG EHDULQJ￿ ,Q WKH
OLWHUDWXUH￿ WKHVH GLVSDUDWH IRUPV RI LQWHUYHQWLRQ DUH XVXDOO\ FRQVLGHUHG LQ LVRODWLRQ￿ DQG JHQHUDOO\
XQGHU WKH DVVXPSWLRQ WKDW SDUHQWV FDQQRW FRQWURO IHUWLOLW\￿ IRRWQRWH 7KH SUHVHQW SDSHU LV FRQFHUQHG
ZLWK WKH LQWHUDFWLRQ EHWZHHQ FKLOG EHQHILWV DQG FRPPRGLW\ WD[HV LQ D FRQWH[W RI HQGRJHQRXV
IHUWLOLW\￿ EXW ZH VKDOO FRPSDUH RXU UHVXOWV ZLWK WKRVH WKDW ZRXOG RFFXU LI IHUWLOLW\ ZHUH H[RJHQRXV￿
7KH XQGHUO\LQJ KRXVHKROG PRGHO LV EDVHG RQ WKH DVVXPSWLRQ WKDW SDUHQWV DUH DOWUXLVWLF WRZDUGV WKHLU
FKLOGUHQ DV LQ %HFNHU ￿￿￿￿￿￿￿ QRW EHFDXVH WKHUH DUH QR SODXVLEOH DOWHUQDWLYHV￿ IRRWQRWH EXW EHFDXVH
WKLV PRGHO LV WKH HDVLHVW WR PDQLSXODWH￿ DQG PDQ\ RI LWV SUHGLFWLRQV DUH HIILFLHQF\ SURSHUWLHV
FRPPRQ WR PRVW HQGRJHQRXV IHUWLOLW\ PRGHOV￿
6HFWLRQ ￿ VHWV RXW WKH KRXVHKROG GHFLVLRQ PRGHO￿ $GXOW PHPEHUV DUH VXSSRVHG WR PD[LPLVH D
IXQFWLRQ RI GRPHVWLFDOO\ SURGXFHG JRRGV￿ DPRQJ ZKLFK DUH WKH TXDQWLW\ ￿QXPEHU￿ DQG TXDOLW\
￿OLIHWLPH XWLOLW\￿ RI FKLOGUHQ￿ $OO GRPHVWLFDOO\ SURGXFHG JRRGV XVH DV LQSXWV WKH WLPH RI DGXOW
PHPEHUV￿ DQG FRPPRGLWLHV DYDLODEOH RQ WKH PDUNHW￿ 7KH KRXVHKROG SURGXFWLRQ DSSURDFK JLYHV
VWUXFWXUH WR WKH PRGHO￿ DQG ZLOO DOORZ XV WR GUDZ FRQFOXVLRQV DERXW WKH RSWLPDO FKRLFH RI SROLF\
LQVWUXPHQWV ZLWK D PLQLPXP RI DG KRF DVVXPSWLRQV￿ )RU WKDW SXUSRVH￿ ZH DOVR GHULYH DQ DQDORJXH
RI WKH 6OXWVN\ HTXDWLRQV￿ DSSURSULDWH IRU D PRGHO ZKHUH FRPPRGLWLHV DUH QRW ILQDO FRQVXPSWLRQ
JRRGV￿ DQG WKH GHPDQGV IRU WKHP DUH WKXV GHULYHG IURP WKRVH IRU GRPHVWLFDOO\ SURGXFHG JRRGV ￿DV
IDU DV ZH DUH DZDUH￿ WKLV KDV QRW EHHQ GRQH EHIRUH￿￿
6HFWLRQ ￿ VHWV RXW WKH RSWLPDO WD[DWLRQ SUREOHP￿ 2Q WKH DVVXPSWLRQ WKDW WKH SROLF\ PDNHU
FDQQRW JHQHUDOO\ GHVLJQ RU LPSOHPHQW SHUVRQDOLVHG OXPS￿VXP WUDQVIHUV￿ ZH ORRN IRU DQ RSWLPDO
￿VHFRQG￿EHVW￿ V\VWHP RI GLVWRUWLRQDU\ WD[HV DQG VXEVLGLHV XQGHU WKH DOWHUQDWLYH K\SRWKHVHV WKDW
SDUHQWV FDQ RU FDQQRW FRQWURO IHUWLOLW\￿ *LYHQ WKH IRFXV RI WKH SDSHU￿ ZH ILQG LW QDWXUDO WR FRQVLGHU D
WD[ RU VXEVLG\ RQ FKLOG￿VSHFLILF FRPPRGLWLHV￿ D WD[ RU VXEVLG\ RQ DGXOW￿VSHFLILF FRPPRGLWLHV￿ DQG D
WD[ RU VXEVLG\ RQ QXPEHU RI FKLOGUHQ￿ WRJHWKHU ZLWK D SROO WD[ RU VXEVLG\￿ $ UHPDUNDEOH ILQGLQJ LV
WKDW￿ LI IHUWLOLW\ LV HQGRJHQRXV￿ WD[LQJ IDPLO\ VL]H DQG VXEVLGLVLQJ FKLOG￿VSHFLILF FRPPRGLWLHV LV MXVW
DV OLNHO\ WR EH RSWLPDO DV VXEVLGLVLQJ IDPLO\ VL]H DQG WD[LQJ FKLOG￿VSHFLILF FRPPRGLWLHV￿ ,Q RWKHU
ZRUGV￿ LW PD\ EH EHWWHU WR KHOS IDPLOLHV ZLWK FKLOGUHQ E\ GLVWRUWLQJ SULFHV LQ WKHLU IDYRXU￿ WKDQ
GLUHFWO\ VXEVLGLVLQJ FKLOG￿EHDULQJ￿ (YHQ PRUH UHPDUNDEO\￿ EXW QRW UHDOO\ VXUSULVLQJ LQ YLHZ RI
EURDGHU UH￿GLVWULEXWLYH FRQVLGHUDWLRQV￿ LW PD\ EH RSWLPDO WR GHVLJQ WKH WD[￿EHQHILW V\VWHP LQ VXFK D
ZD\ WKDW FKLOGUHQ DUH D QHW WD[ OLDELOLW\￿
7KH TXHVWLRQ RI ZKHWKHU IDPLO\ VL]H VKRXOG EH WD[HG RU VXEVLGLVHG LV QRW QHZ￿ ,QGHHG￿ 0LUUOHHV
FRQIURQWHG WKH LVVXH DV ORQJ DJR DV ￿￿￿￿￿ DQG FRQFOXGHG WKDW IDPLO\ VL]H PXVW EH WD[HG RU
VXEVLGLVHG GHSHQGLQJ RQ ZKHWKHU WKH PDUJLQDO SURGXFW RI ODERXU LV VPDOOHU RU ODUJHU WKDQ WKH
DYHUDJH SURGXFW￿ &LJQR ￿￿￿￿￿￿ VKRZV WKDW￿ LUUHVSHFWLYH RI SURGXFWLYLW\ FRQVLGHUDWLRQV￿ IDPLO\ VL]H
VKRXOG EH VXEVLGLVHG￿ DQG SDUHQWDO FRQVXPSWLRQ WD[HG￿ LI WKH VRFLDO SODQQHU JLYHV ZHLJKW WR WKH
XWLOLWLHV RI IXWXUH DGXOWV￿ ,Q WKH SUHVHQW SDSHU￿ ZH VKRZ WKDW SXEOLF LQWHUYHQWLRQ PD\ EH GHVLUDEOH IRU
SXUHO\ UH￿GLVWULEXWLYH UHDVRQV￿ HYHQ LI WKH SROLF\ PDNHU LV RQO\ FRQFHUQHG DERXW WKH ZHOOEHLQJ RI
FXUUHQW DGXOWV ￿DQG WKXV WDNHV LQWR DFFRXQW WKH ZHOIDUH RI IXWXUH DGXOWV RQO\ LQGLUHFWO\￿ WKURXJK WKH
HIIHFW WKLV KDV RQ WKH ZHOIDUH RI FXUUHQW DGXOWV￿￿ 7KH QDWXUH RI WKH LQWHUYHQWLRQ LV LQIOXHQFHG￿ LQ RXU
FDVH￿ E\ ZKHWKHU KRXVHKROGV GLIIHU LQ WKH KXVEDQG'V RU LQ WKH ZLIH'V HDUQLQJ DELOLW\￿
$ PRGHO RI WKH KRXVHKROG
:H DVVXPH WKDW WKH XWLOLW\ RI HDFK KRXVHKROG LV JLYHQ E\
8 ￿ 8￿&￿1￿4￿￿￿
ZKHUH & LV WKH FRQVXPSWLRQ RI LWV DGXOW PHPEHUV ￿¤SDUHQWV'￿￿ 1 WKH QXPEHU ￿'TXDQWLW\'￿ RI FKLOGUHQ￿
DQG 4 WKH H[SHFWHG OLIHWLPH XWLOLW\ ￿¤TXDOLW\'￿ RI HDFK FKLOG￿ 7KH IXQFWLRQ 8￿￿￿ LV WDNHQ WR EH
LQFUHDVLQJ DQG VWULFWO\ TXDVL￿FRQFDYH￿ %\ ZULWLQJ WKH XWLOLW\ IXQFWLRQ LQ WKLV IRUP￿ ZH DUH LPSOLFLWO\
DVVXPLQJ DZD\ DQ\ SUREOHP RI DJJUHJDWLRQ RI LQGLYLGXDO XWLOLWLHV￿ :H DUH DOVR VD\LQJ WKDW FKLOGUHQ
DUH DQG DUH WUHDWHG WKH VDPH￿
)ROORZLQJ %HFNHU ￿￿￿￿￿￿￿ ZH SRVWXODWH WKDW &￿ 1 DQG 4 DUH GRPHVWLFDOO\ ¤SURGXFHG' XVLQJ
FRPPRGLWLHV ￿PDUNHW JRRGV￿ DQG WKH WLPH RI DGXOW KRXVHKROG PHPEHUV DV IDFWRUV￿ DQG WKDW WKH\ DUHQRW WUDQVIHUDEOH WR RWKHU KRXVHKROGV￿ 7KH DGXOW FRQVXPSWLRQ JRRG LV SURGXFHG E\ PHDQV RI
DGXOW￿VSHFLILF FRPPRGLWLHV￿ (￿ DQG WLPH￿ O￿ IRRWQRWH XVLQJ D FRQVWDQW￿UHWXUQV￿WR￿VFDOH SURGXFWLRQ
IXQFWLRQ &￿￿￿￿
& ￿ &￿(￿O￿￿￿
(DFK XQLW RI 1 UHTXLUHV DW OHDVW [￿ XQLWV RI FKLOG￿VSHFLILF FRPPRGLWLHV￿ DQG DW OHDVW D￿ XQLWV RI
SDUHQWDO WLPH ￿§DWWHQWLRQ§￿￿ :H PD\ GHVFULEH ￿[￿￿D￿￿ DV WKH FKLOG VXEVLVWHQFH EDVNHW￿ RU DV WKH
LQSXW UHTXLUHPHQW RI D FKLOG RI TXDOLW\ ]HUR￿ KLJKHU TXDOLW\ FKLOGUHQ UHTXLUH DGGLWLRQDO DPRXQWV RI
FRPPRGLWLHV DQG DWWHQWLRQ￿ 4XDOLW\ LV JLYHQ E\
4 ￿ 4￿[￿D￿￿￿
ZKHUH [ DQG D DUH FRPPRGLWLHV DQG DWWHQWLRQ H[SHQGHG RQ HDFK FKLOG￿ RYHU DQG DERYH WKH
VXEVLVWHQFH PLQLPXP ￿[￿￿D￿￿￿ 4￿￿￿ LV DQRWKHU FRQVWDQW￿UHWXUQV￿WR￿VFDOH SURGXFWLRQ IXQFWLRQ￿
(DFK DGXOW LV HQGRZHG ZLWK RQH XQLW RI WLPH￿ 7LPH QRW HPSOR\HG LQ WKH SURGXFWLRQ RI ￿&￿4￿1￿
LV VROG DV ODERXU￿ 7R VLPSOLI\ PDWWHUV￿ ZH DVVXPH WKDW RQO\ WKH PRWKHU'V WLPH LV XVHG IRU WKH
SURGXFWLRQ RI FKLOG TXDOLW\ DQG TXDQWLW\￿ DQG WKDW PDOH ODERXU WLPH LV H[RJHQRXVO\ GHWHUPLQHG E\
LQVWLWXWLRQDO IDFWRUV￿ 7KLV LV D FDULFDWXUHG￿ EXW HIIHFWLYH ZD\ RI FDSWXULQJ WKH IDFW WKDW WKH
FKLOG￿UHDULQJ UROH RI IDWKHUV LV FRPSDUDWLYHO\ VPDOO￿ DQG WKDW WKH ODERXU VXSSO\ RI PDUULHG ZRPHQ LV
VXEVWDQWLDOO\ PRUH ZDJH￿HODVWLF WKDQ WKDW RI PHQ ￿RU VLQJOH ZRPHQ￿￿ IRRWQRWH 5H￿LQWHUSUHWLQJ
￿D￿ ￿ D￿O￿ DV XVHV RI WKH ZRPDQ'V WLPH￿ ZH FDQ WKHQ ZULWH WKH WLPH￿EXGJHW FRQVWUDLQW LQ WKH IRUP RI
D QRQ￿QHJDWLYLW\ FRQGLWLRQ RQ KHU ODERXU VXSSO\￿
/ q ￿ " O " ￿D￿ ￿ D￿1 u ￿￿ ￿
7KH IDPLO\ EXGJHW FRQVWUDLQW FDQ EH ZULWWHQ DV
S( ￿ ¡T￿[￿ ￿ [￿¢1 ￿ \ ￿ Z/￿￿
ZKHUH S LV WKH SULFH RI DGXOW￿VSHFLILF FRPPRGLWLHV￿ T WKH SULFH RI FKLOG￿VSHFLILF FRPPRGLWLHV￿ Z WKH
ZLIH'V ZDJH UDWH￿ DQG \ WKH KXVEDQG'V HDUQLQJV ￿HTXDO WR KLV ZDJH UDWH￿￿
6XSSRVH WKDW SDUHQWV FRQWURO 1￿ 7KDW LV WR EH WDNHQ DV VKRUW￿KDQG IRU WKH PRUH UHDVRQDEOH
SURSRVLWLRQ WKDW SDUHQWV FDQ￿ E\ DQ DSSURSULDWH FKRLFH RI IHUWLOLW\ FRQWUROV￿ FRQGLWLRQ WKH SUREDELOLW\
GLVWULEXWLRQ RI ELUWKV￿ *LYHQ UHI￿ SURG& DQG UHI￿ SURG4 ￿ SDUHQWV WKHQ FKRRVH ￿(￿O￿[￿D￿1￿
WR PD[LPL]H UHI￿ XWLOLW\ ￿ VXEMHFW WR UHI￿ EXGJHW ￿ UHI￿ ODERXU DQG
P " 1 u ￿￿ ￿
ZKHUH P LV D SK\VLRORJLFDO PD[LPXP￿ 6ROYLQJ WKLV SUREOHP JHQHUDWHV WKH ILQDO GHPDQG IXQFWLRQV
-￿S￿T￿\￿Z￿￿ ￿- ￿ &￿1￿4￿￿ DQG WKH LQGLUHFW XWLOLW\ IXQFWLRQ 9￿S￿T￿\￿Z￿￿
,I WKH ZRPDQ ZRUNV ￿/ ￿ ￿￿￿ ZH FDQ ZULWH WKH FRVW RI D XQLW RI WKH DGXOW FRQVXPSWLRQ JRRG￿ &￿
DV D IXQFWLRQ RI WKH SULFHV RI WKH LQSXWV￿ F￿S￿Z￿￿ ZKHUH F￿￿￿ LV LQFUHDVLQJ DQG FRQFDYH￿ ,I WKH
SK\VLRORJLFDO FHLOLQJ RQ IHUWLOLW\ LV QRW ELQGLQJ￿ ZH FDQ VLPLODUO\ ZULWH WKH FRVW RI D FKLOG RI TXDOLW\
4 DV ]￿ ￿ ]￿T￿Z￿4￿ DQG WKH WRWDO FRVW RI FKLOGUHQ DV = q ¡]￿ ￿ ]￿T￿Z￿4¢1￿ ZKHUH ]￿￿￿ LV LQFUHDVLQJ
DQG FRQFDYH￿ DQG ]￿ q [￿T ￿ D￿Z￿ 7KLV DOORZV XV WR SXW WKH KRXVHKROG GHFLVLRQ SUREOHP LQ WKH
PRUH FRQYHQLHQW IRUP￿ FKRRVH ￿&￿1￿4￿ WR PD[LPL]H UHI￿ XWLOLW\ ￿ VXEMHFW WR F& ￿ = ￿ \ ￿ Z￿
7KH FRPSDUDWLYH￿VWDWLFV HIIHFWV RI ￿S￿T￿]￿￿Z￿ RQ WKH GHPDQG IRU WKH ILQDO JRRG - FDQ WKHQ EH
ZULWWHQ DV￿-
￿S
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ZKHUH V-. LV WKH 6OXWVN\ WHUP UHSUHVHQWLQJ WKH HIIHFW RI WKH PDUJLQDO FRVW RI - RQ WKH GHPDQG IRU .
￿-￿. ￿ &￿1￿4￿￿ KROGLQJ 8 FRQVWDQW￿
1RWLFH WKDW UHI￿ VOXW￿ LQFOXGHV WZR VXEVWLWXWLRQ￿HIIHFWV￿ 7KDW LV EHFDXVH WKH SULFH RI
FKLOG￿VSHFLILF FRPPRGLWLHV HQWHUV QRW RQO\ WKH PDUJLQDO FRVW RI FKLOG TXDOLW\￿ =4 q ]T1￿ EXW DOVR
WKH PDUJLQDO FRVW RI FKLOG TXDQWLW\￿ =1 q ￿]￿ ￿ ]4￿￿ 7KXV￿ DQ LQFUHDVH LQ T ZRXOG WULJJHU D
VXEVWLWXWLRQ DZD\ IURP 1￿ DV ZHOO DV DZD\ IURP 4￿ 6LPLODUO\￿ UHI￿ VOXW￿ FRQWDLQV WKUHH
VXEVWLWXWLRQ￿HIIHFWV￿ EHFDXVH WKH ZDJH UDWH HQWHUV WKH PDUJLQDO FRVWV RI DOO XWLOLW\￿\LHOGLQJ JRRGV￿
8VLQJ UHI￿ ODERXU WRJHWKHU ZLWK WKH 6KHSKDUG LGHQWLWLHV O q FZ& DQG D q ]Z4￿ ZH FDQ UH￿ZULWH
UHI￿ VOXW￿ ￿ IRU - ￿ 1￿ LQ WKH PRUH HDVLO\ LQWHUSUHWDEOH IRUP
￿1
￿Z
￿ FZV&1 ￿ ]ZV41 ￿ ￿D￿ ￿ D￿V11 ￿ / ￿1
￿\
￿￿
,W LV WKXV FOHDU WKDW IHUWLOLW\ FRXOG EH QHJDWLYHO\ DIIHFWHG E\ WKH PRWKHU'V ZDJH UDWH￿ ,QGHHG￿ WKHUH LV
VWURQJ HPSLULFDO HYLGHQFH WKDW WKLV LV VR￿ IRRWQRWH
8VLQJ UHI￿ VOXW￿ " UHI￿ VOXW￿ ￿ DQG H[SORLWLQJ WKH 6KHSKDUG LGHQWLWLHV ( q FS& DQG
[ q ]T4￿ ZH JHW WKH FRPSDUDWLYH￿VWDWLFV HIIHFWV RI S￿ T DQG ]￿ RQ WKH GHULYHG GHPDQG IRU (￿
￿(
￿S
￿ FSS& ￿ FS
















ZKHUH FSS PHDVXUHV WKH HIIHFW RI S RQ WKH DPRXQW RI DGXOW￿VSHFLILF FRPPRGLWLHV HPSOR\HG LQ WKH
GRPHVWLF SURGXFWLRQ RI D XQLW RI & ￿WKLV LV D WHFKQLFDO￿VXEVWLWXWLRQ HIIHFW￿￿ 6LPLODUO\￿
￿[
￿S
















ZKHUH ]TT PHDVXUHV WKH HIIHFW RI T RQ WKH DPRXQW RI FKLOG￿VSHFLILF FRPPRGLWLHV HPSOR\HG LQ WKH
SURGXFWLRQ RI D XQLW RI 4￿
)RU RXU VXEVHTXHQW DQDO\VLV RI WKH RSWLPDO FKRLFH RI SROLF\ LQVWUXPHQWV￿ ZH ZRXOG OLNH WR EH
DEOH WR VLJQ WKH 6OXWVN\ WHUPV V-. ￿-￿. ￿ &￿1￿4￿￿ %XW￿ LQ WKH FDVH WKDW PRVW LQWHUHVWV XV￿ QDPHO\
ZKHUH IHUWLOLW\ LV HQGRJHQRXV DQG ￿ UHI￿ IHUWLOLW\ ￿ QRW ELQGLQJ￿ DOO ZH FDQ VD\ LQ JHQHUDO LV WKDW WKH V--
WHUPV DUH QHJDWLYH￿ ,Q WKH FDVH ZKHUH IHUWLOLW\ LV H[RJHQRXV￿ RU ￿ UHI￿ IHUWLOLW\ ￿ ELQGLQJ￿ V1- LV ]HUR￿
DQG V&4 SRVLWLYH￿ $ OLWWOH PRUH FDQ EH VDLG LI ZH DVVXPH VWURQJ VHSDUDELOLW\ RI WKH XWLOLW\ IXQFWLRQ￿
+RXVHKROG GHFLVLRQV ZLWK VHSDUDEOH XWLOLW\
/HW 8 ￿ I￿&￿ ￿ J￿4￿ ￿ K￿1￿￿ ZLWK I￿￿￿￿ J￿￿￿ DQG K￿￿￿ LQFUHDVLQJ DQG VWULFWO\ FRQFDYH￿ 5HFDOO WKDW
WKH HOHPHQWV RI WKH 6OXWVN\ PDWUL[ DUH WKH SULFH GHULYDWLYHV RI WKH FRPSHQVDWHG GHPDQG IXQFWLRQV￿,I IHUWLOLW\ LV HQGRJHQRXV￿ DQG ￿ UHI￿ IHUWLOLW\ ￿ QRW ELQGLQJ￿ ZH ILQG
V&1 ￿ ￿]JU ￿ 5KUJUU￿IU
+ ￿V&4 ￿ ￿]KU ￿ 5JUKUU￿IU
+ ￿V41 ￿ " ]￿IU￿￿
+ ￿￿
ZKHUH + LV WKH ERUGHUHG +HVVLDQ GHWHUPLQDQW DVVRFLDWHG ZLWK WKH PLQLPL]DWLRQ RI ￿F& ￿ =￿ VXEMHFW
WR I￿&￿ ￿ J￿4￿ ￿ K￿1￿ ￿ 8￿ DQG 5 WKH PDUJLQDO FRVW RI XWLOLW\￿ 6LQFH + PXVW EH QHJDWLYH IRU
VHFRQG￿RUGHU FRQGLWLRQV￿ LW LV FOHDU WKDW V41 LV XQDPELJXRXVO\ SRVLWLYH￿ ZKLOH V&1 DQG V&4 FDQ EH
SRVLWLYH￿ QHJDWLYH RU ]HUR￿ 7KDW LV LQWHUHVWLQJ EHFDXVH￿ DV LV ZHOO NQRZQ￿ DOO WKH FURVV￿HIIHFWV ZRXOG
KDYH EH XQDPELJXRXVO\ SRVLWLYH LI WKH PLQLPDQG ZHUH OLQHDU LQ ￿&￿1￿4￿￿ IRRWQRWH
,I IHUWLOLW\ LV H[RJHQRXV￿ RU ￿ UHI￿ IHUWLOLW\ ￿ ELQGLQJ￿ ZH JHW EDFN WKH JHQHUDO UHVXOW V-1 ￿ ￿￿
V&4 ￿ ￿￿ 2I FRXUVH￿ ZLWK 1 FRQVWDQW￿ WKH PLQLPDQG LV OLQHDU LQ ￿&￿4￿￿
2SWLPDO ILVFDO WUHDWPHQW RI IDPLOLHV
6XSSRVH WKDW WKH SUHIHUHQFHV RI WKH VRFLDO SODQQHU FDQ EH UHSUHVHQWHG E\ D %HUJVRQ￿W\SH
ZHOIDUH IXQFWLRQ￿ : ￿ :￿8￿￿￿￿￿￿8,￿￿ ZKHUH 8L LV WKH XWLOLW\ RI WKH L￿WK KRXVHKROG ￿L ￿ ￿￿￿￿￿,￿￿% \
H[SUHVVLQJ ZHOIDUH DV D IXQFWLRQ RI WKH XWLOLWLHV RI H[LVWLQJ PHPEHUV RI VRFLHW\￿ ZH DUH LPSOLFLWO\
VD\LQJ WKDW FKLOGUHQ FRXQW RQO\ EHFDXVH WKHLU SDUHQWV FDUH DERXW WKHP￿ DQG DOVR WKDW VRFLHW\ GRHV QRW
TXHVWLRQ WKH LQWHUJHQHUDWLRQDO SUHIHUHQFHV RI WKHLU SDUHQWV￿ 7KDW LV GHIHQVLEOH￿ EHFDXVH LW PD\ EH
DUJXHG WKDW FKLOGUHQ EHFRPH PHPEHUV RI VRFLHW\ LQ WKHLU RZQ ULJKW RQO\ ZKHQ WKHLU SDUHQWV GHFLGH
WR SXW WKHP LQWR WKH ZRUOG￿ IRRWQRWH
:H DVVXPH WKDW WKH SROLF\ PDNHU LV JHQHUDOO\ XQDEOH WR GHVLJQ RU LPSOHPHQW SHUVRQDOLVHG
OXPS￿VXP WUDQVIHUV ￿EXW ZH VKDOO H[DPLQH D YHU\ VSHFLDO FDVH ZKHUH VXFK WUDQVIHUV DUH IHDVLEOH￿￿
DQG PXVW WKXV PDNH GR ZLWK GLVWRUWLRQDU\ WD[DWLRQ￿ IRRWQRWH 6LQFH WKH FRQVXPSWLRQ RI GRPHVWLFDOO\
SURGXFHG JRRGV LV QRW REVHUYDEOH￿ WKH JRYHUQPHQW FDQ RQO\ WD[ RU VXEVLGL]H IHUWLOLW\￿ ODERXU VXSSO\
DQG WKH GHPDQG IRU FRPPRGLWLHV￿ $VVXPLQJ D OLQHDU VFKHGXOH￿ ZH GHQRWH E\ W WKH H[FLVH WD[ RQ
DGXOW￿VSHFLILF FRPPRGLWLHV￿ E\ 7 WKH H[FLVH WD[ RQ FKLOG￿VSHFLILF FRPPRGLWLHV￿ E\ E WKH FKLOG
EHQHILW UDWH￿ DQG E\ 3 WKH SROO￿WD[ ￿DOO RI ZKLFK FDQ EH SRVLWLYH￿ QHJDWLYH RU ]HUR￿￿:KHUH KRXVHKROGV
DUH FRQFHUQHG￿ WKH UHOHYDQW SULFHV DUH WKHQ ￿S ￿ W￿ IRU DGXOW￿VSHFLILF FRPPRGLWLHV￿ DQG ￿T ￿ 7￿ IRU
FKLOG￿VSHFLILF FRPPRGLWLHV￿ 1RUPDOL]LQJ WKH WD[ RQ ODERXU WR ]HUR￿ IRRWQRWH WKH QHW FRVW RI D FKLOG
WR KRXVHKROG L LV ¡Z￿D￿ ￿ DL￿ ￿ ￿T ￿ 7￿￿[￿ ￿ [L￿ " E¢￿
7KH SROLF\ SUREOHP LV WR FKRRVH ￿W￿7￿E￿3￿ WR PD[LPL]H
: ￿ :￿9￿￿￿￿￿￿9,￿￿￿
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$VVXPLQJ HQGRJHQRXV IHUWLOLW\￿ DQG VXSSRVLQJ WKDW ￿S￿T￿ZL￿\L￿ LV XQDIIHFWHG E\ WKH FKRLFH RI
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ZKHUH E LV WKH /DJUDQJH￿PXOWLSOLHU DVVRFLDWHG ZLWK WKH JRYHUQPHQW EXGJHW FRQVWUDLQW￿
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ZKHUH 5L q ¡7￿[￿ ￿ [L￿ " E¢ LV WKH QHW WD[ UHYHQXH ￿SRVLWLYH RU QHJDWLYH￿ WKDW WKH JRYHUQPHQW
UHFHLYHV IRU HDFK FKLOG LQ KRXVHKROG L￿
’HILQH YL q *L
E ￿ W ￿(L
￿\L ￿ 7 ￿[L
￿\L 1L ￿ ¡7￿[￿ ￿ [L￿ " E¢ ￿1L
￿\L DV WKH QHW VRFLDO PDUJLQDO YDOXH￿






Y q CM ￿ ￿￿ ZKHUH CM LV WKH FRYDULDQFH￿ WDNHQ DFURVV KRXVHKROGV￿ EHWZHHQ
VRFLDO ZHLJKW DQG GHPDQG IRU M ￿M ￿ (￿O￿Z￿D￿1￿￿ IRRWQRWH 8VLQJ UHI￿ VOXW(￿ " UHI￿ VOXW[￿ ￿
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ZKHUH ;L q ￿[￿ ￿ [L￿1L LV WKH WRWDO DPRXQW RI FKLOG￿VSHFLILF FRPPRGLWLHV SXUFKDVHG E\ KRXVHKROG
L￿ DQG WKH EDUUHG YDULDEOHV DUH PHDQV WDNHQ DFURVV KRXVHKROGV￿
,Q YLHZ RI UHI￿ UDPVH\3 ￿ WKH ULJKW￿KDQG VLGHV RI UHI￿ UDPVH\W ￿ UHI￿ UDPVH\E DUH
SURSRUWLRQDO WR WKH FRYDULDQFHV RI VRFLDO ZHLJKW ZLWK WKH GHPDQG IRU￿ UHVSHFWLYHO\￿ DGXOW￿VSHFLILF
FRPPRGLWLHV ￿C(￿￿ FKLOG￿VSHFLILF FRPPRGLWLHV ￿C;￿ DQG QXPEHU RI FKLOGUHQ ￿C1￿￿ &OHDUO\￿ WKH
FKRLFH RI SROLF\ LQVWUXPHQWV LV LQIOXHQFHG E\ WKH VLJQV RI WKHVH FRYDULDQFHV￿ ,W LV QRW REYLRXV￿
KRZHYHU￿ ZKDW WKHVH VLJQV VKRXOG EH￿ ,Q WKH OLWHUDWXUH RQ LQGLUHFW WD[DWLRQ￿ LW LV XVXDOO\ DVVXPHG WKDW
VXFK FRYDULDQFHV DUH QHJDWLYH￿ RQ WKH JURXQGV WKDW PD[LPLVHG XWLOLW\ DQG WKH FRQVXPSWLRQ RI DQ\
QRUPDO JRRG PRYH LQ WKH VDPH GLUHFWLRQ￿ 7KH VDPH PD\ EH VDLG￿ LQ RXU PRGHO￿ RI (￿ EXW QRW
QHFHVVDULO\ RI ; RU 1￿ ,I KRXVHKROGV GLIIHU RQO\ IRU WKHLU YDOXH RI \￿ C1 DQG C; ZLOO EH QHJDWLYH￿
EHFDXVH ULFKHU KRXVHKROGV KDYH PRUH FKLOGUHQ DQG VSHQG PRUH IRU WKHP￿ ,Q YLHZ RI UHI￿ VOXW1 ￿
KRZHYHU￿ PD[LPLVHG XWLOLW\ DQG WKH QXPEHU RI FKLOGUHQ PD\ PRYH LQ RSSRVLWH GLUHFWLRQV LI
KRXVHKROGV GLIIHU IRU WKH YDOXH RI Z EHFDXVH￿ LQ WKDW FDVH￿ ULFKHU KRXVHKROGV KDYH IHZHU FKLOGUHQ￿
DQG VSHQG PRUH IRU HDFK FKLOG￿ EXW QRW QHFHVVDULO\ PRUH IRU FKLOGUHQ LQ WRWDO￿ :HUH WKDW WKH FDVH￿ C1
ZRXOG EH SRVLWLYH￿ ZKLOH C; FRXOG EH SRVLWLYH RU QHJDWLYH GHSHQGLQJ RQ WKH UHODWLYH VL]H RI WKH
ZDJH HODVWLFLWLHV RI 1 DQG [￿
,I IHUWLOLW\ LV HQGRJHQRXV￿ DV ZH KDYH DVVXPHG￿ VLJQLQJ WKH FRYDULDQFHV LV QRW HQRXJK WR
HVWDEOLVK WKH VLJQV RI WKH SROLF\ LQVWUXPHQWV￿ EHFDXVH￿ LQ JHQHUDO￿ WKH FURVV￿VXEVWLWXWLRQ HIIHFWV RQ
WKH OHIW￿KDQG VLGHV RI UHI￿ UDPVH\W ￿ UHI￿ UDPVH\E FDQ KDYH DQ\ VLJQ￿ 0RUH DVVXPSWLRQV DUH
QHHGHG WR JHW DQ\ LQVLJKW LQWR WKH RSWLPDO WD[ VWUXFWXUH￿
,I IHUWLOLW\ LV H[RJHQRXV ￿RU DOO KRXVHKROGV DUH KHOG DW WKH IHUWLOLW\ FHLOLQJ￿￿ WKH V1-
L DUH LGHQWLFDOO\
]HUR￿ 6LQFH UHI￿ UDPVH\E YDQLVKHV ￿FKLOG EHQHILWV DUH OXPS￿VXP WUDQVIHUV￿￿ E LV FDOFXODWHG E\
VXEVWLWXWLQJ WKH RSWLPDO ￿W￿7￿3￿ GHWHUPLQHG E\ UHI￿ UDPVH\W ￿ UHI￿ UDPVH\7 DQG
UHI￿ UDPVH\3 LQWR WKH JRYHUQPHQW EXGJHW FRQVWUDLQW￿ 8VLQJ UHI￿ UDPVH\3 ￿ WKH FRQGLWLRQV RQ
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6XSSRVH WKDW WKH QXPEHU RI FKLOGUHQ LV UDQGRPO\ GLVWULEXWHG DFURVV KRXVHKROGV￿ IRRWQRWH VR WKDW
C; KDV WKH VDPH VLJQ DV C[￿ QHJDWLYH VLQFH KRXVHKROGV ZLWK KLJKHU \ RU KLJKHU Z WHQG WR VSHQG
PRUH IRU HDFK FKLOG￿ ,I V4&
L KDSSHQV WR EH ]HUR IRU DOO L￿
UHI￿ UDPVH\WH[RJ ￿ UHI￿ UDPVH\7H[RJ DUH VDWLVILHG FKRRVLQJ W SRVLWLYH￿ DQG 7 QHJDWLYH RU
§VPDOO§￿ ,Q RWKHU ZRUGV￿ LW PD\ EH RSWLPDO WR WD[ DGXOW￿VSHFLILF FRPPRGLWLHV￿ DQG VXEVLGL]H
FKLOG￿VSHFLILF FRPPRGLWLHV ￿RU WR WD[ WKHP OHVV WKDQ DGXOW￿VSHFLILF FRPPRGLWLHV￿￿ ,I VRPH RI WKH
V4&
L DUH SRVLWLYH￿ KRZHYHU￿ UHI￿ UDPVH\WH[RJ ￿ UHI￿ UDPVH\7H[RJ DUH VDWLVILHG FKRRVLQJ 7
SRVLWLYH DQG §ODUJH§￿ DQG W SRVLWLYH DQG §VPDOO§￿ ,W PD\ VHHP VWUDQJH WKDW QDSNLQV DQG EDE\ IRRG
VKRXOG EH WD[HG PRUH KHDYLO\ WKDQ ZKLVN\ DQG FLJDUV ZKHQ DGXOW FRQVXPSWLRQ LV D VXEVWLWXWH IRU
FKLOG TXDOLW\￿ EXW LW KDV WR EH UHPHPEHUHG WKDW WKH QHW FRVW RI D FKLOG GHSHQGV RQ FKLOG EHQHILWV￿ DQG
WKDW E FRXOG EH FKRVHQ ODUJH HQRXJK WR PDNH FKLOGUHQ D WD[ DVVHW ￿5 L ￿ ￿￿￿
2SWLPDO WD[DWLRQ ZKHQ XWLOLWLHV DUH VHSDUDEOH
$V ZH VDZ LQ VXE￿VHFWLRQ ￿￿￿￿ LI WKH XWLOLW\ IXQFWLRQ LV DGGLWLYHO\ VHSDUDEOH￿ V41
L LV SRVLWLYH￿ V&4
L
DQG V&1
L DUH SRVLWLYH LQ WKH FDVH ZKHUH IHUWLOLW\ LV H[RJHQRXV￿ FDQ KDYH DQ\ VLJQ LQ WKH FDVH ZKHUH
IHUWLOLW\ LV HQGRJHQRXV￿ 7DNH WKH HQGRJHQRXV IHUWLOLW\ FDVH ILUVW￿
6XSSRVH WKDW V&4
L DQG V&1
L DUH ]HUR DW D VRFLDO RSWLPXP￿ IRRWQRWH 8VLQJ UHI￿ UDPVH\3 ￿
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L ￿¢ DQG C( DUH QHJDWLYH￿ UHI￿ VLPS￿ WHOOV XV WKDW WKH WD[ RQ
DGXOW￿VSHFLILF FRPPRGLWLHV￿ W￿ PXVW EH FKRVHQ SRVLWLYH￿ 6LJQLQJ WKH WD[ RQ FKLOG￿VSHFLILF
FRPPRGLWLHV￿ 7￿ DQG WKH FKLOG EHQHILW UDWH￿ E￿ LV QRW VR HDV\￿
,I KRXVHKROGV GLIIHU IRU WKH KXVEDQG'V LQFRPH￿ C1 DQG C; DUH QHJDWLYH￿ 7KHQ￿ UHI￿ VLPS￿
FDQ EH VDWLVILHG FKRRVLQJ 7 DQG E QHJDWLYH￿ ZLWK E ODUJH HQRXJK LQ DEVROXWH WHUPV WR PDNH %L5LV11
L
QRQ￿SRVLWLYH￿ ,Q RWKHU ZRUGV￿ LW PD\ EH RSWLPDO WR VXEVLGL]H FKLOG￿VSHFLILF FRPPRGLWLHV￿ ZKLOH DW
WKH VDPH WLPH WD[LQJ WKH QXPEHU RI FKLOGUHQ DW D UDWH VXIILFLHQWO\ KLJK WR PDNH D FKLOG￿ §RQ






L ￿ LV SURSRUWLRQDO WR WKH OHIW￿KDQG VLGH RI UHI￿ VLPS￿ ￿ DQG WKXV
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L ￿
LV DPELJXRXV ZKDWHYHU VLJQV DUH DVVLJQHG WR 7 DQG E￿ 7KHUHIRUH￿ UHI￿ VLPS￿ WDNHV XV QR IXUWKHU
WKDQ UHI￿ VLPS￿ ￿
,I GLIIHUHQFHV DFURVV KRXVHKROGV DUH GXH PDLQO\ WR WKH PRWKHU'V HDUQLQJ DELOLW\ ￿ZL￿￿ C1 LV OLNHO\
WR EH SRVLWLYH￿ EHFDXVH￿ LQ YLHZ RI UHI￿ VOXW1 ￿ WKH SRRU DUH OLNHO\ WR KDYH PRUH FKLOGUHQ￿
$VVXPLQJ WKDW WKH ZDJH HODVWLFLW\ RI 1 LV JUHDWHU WKDQ WKDW RI [￿ C; DOVR LV SRVLWLYH￿ 7KHQ￿
UHI￿ VLPS￿ FDQ EH VDWLVILHG E\ FKRRVLQJ 7 QRQQHJDWLYH￿ DQG E SRVLWLYH ￿RU QHJDWLYH￿ EXW VPDOO
HQRXJK LQ DEVROXWH WHUPV WR PDNH FKLOGUHQ D WD[ DVVHW §RQ DYHUDJH§￿￿
7KHUHIRUH￿ LI IHUWLOLW\ LV HQGRJHQRXV DQG LW VR KDSSHQV WKDW V&4
L ￿ V&1
L ￿ ￿ IRU DOO L￿ WKH WD[
V\VWHP VKRXOG WHQG WR PDNH FKLOGUHQ D WD[ OLDELOLW\ ￿5L ￿ ￿￿ LI GLVSDULWLHV DFURVV KRXVHKROGV UHIOHFWGLIIHUHQFHV LQ WKH KXVEDQG'V ZDJH UDWH￿ D WD[ DVVHW ￿5L ￿ ￿￿ LI VXFK GLVSDULWLHV UHIOHFW GLIIHUHQFHV LQ
WKH ZLIH'V ZDJH UDWH￿ 7KH LQWXLWLRQ LV WKDW￿ LQ WKH ILUVW FDVH￿ WKH ULFK KDYH PRUH FKLOGUHQ DQG VSHQG
PRUH IRU WKHP￿ ZKLOH LQ WKH VHFRQG WKH\ KDYH IHZHU FKLOGUHQ DQG VSHQG OHVV IRU WKHP LQ WRWDO
￿DOWKRXJK￿ SHU FKLOG￿ WKH\ W\SLFDOO\ VSHQG PRUH￿￿ %XW￿ RI FRXUVH￿ WKHUH LV QR D SULRUL UHDVRQ ZK\ WKH
V&4
L RU WKH V&1
L VKRXOG EH ]HUR￿
,I IHUWLOLW\ LV H[RJHQRXV￿ WKH V&4
L DQG WKH V&1
L DUH SRVLWLYH￿ $V LQ WKH JHQHUDO FDVH￿ 7 PXVW WKHQ EH
SRVLWLYH￿ EXW VPDOOHU WKDQ W￿
6RPH VLPXODWLRQ UHVXOWV
,Q RUGHU WR REWDLQ DQDO\WLFDO UHVXOWV IRU WKH FDVH ZKHUH IHUWLOLW\ LV HQGRJHQRXV￿ ZH KDG WR DVVXPH
WKDW XWLOLW\ LV VHSDUDEOH￿ DQG WKDW V&4
L ￿ V&1
L ￿ ￿ IRU DOO L￿ 7R VHH ZKDW KDSSHQV ZKHQ WKH VHFRQG RI
WKHVH UHVWULFWLRQV LV QRW LPSRVHG￿ ZH VLPXODWH WKH PRGHO XVLQJ WKH IXQFWLRQDO IRUPV




7KH XWLOLW\ IXQFWLRQ LV WKXV DGGLWLYH￿ EXW WKH DGXOW FRQVXPSWLRQ JRRG FDQ EH HLWKHU D QHW VXEVWLWXWH RU
D QHW FRPSOHPHQW IRU WKH TXDQWLW\ RU TXDOLW\ RI FKLOGUHQ￿ GHSHQGLQJ RQ SDUDPHWHU FRQILJXUDWLRQ￿
7R NHHS WKLQJV VLPSOH￿ ZH DVVXPH WKDW WKHUH DUH RQO\ WZR KRXVHKROGV RU KRXVHKROG W\SHV
￿L ￿ ￿￿￿￿￿ WKDW WKH ZHOIDUH IXQFWLRQ LV %HQWKDPLWH￿ IRRWQRWH
: ￿ 9￿ ￿ 9￿￿￿
DQG WKDW KRXVHKROGV DUH GLIIHUHQWLDWHG E\ \ DQG Z RQO\￿ :H VKRZ WKH VRFLDOO\ RSWLPDO FKRLFH RI
￿W￿7￿E￿3￿ IRU D QXPEHU RI SDUDPHWHU FRQILJXUDWLRQV ￿\L￿ZL￿)￿*￿+￿/￿1￿ \LHOGLQJ UHDO￿YDOXHG￿
QRQQHJDWLYH GHPDQGV ￿(L￿OL￿[L￿DL￿1L￿￿ 7KLV QXPEHU LV DFWXDOO\ TXLWH VPDOO￿ 7DEOH ￿VKRZV ZKDW
KDSSHQV ZKHQ KRXVHKROGV GLIIHU IRU WKH KXVEDQG'V LQFRPH RQO\￿ RU IRU WKH ZLIH'V ZDJH UDWH RQO\￿
7KH WD[ RQ DGXOW￿VSHFLILF FRPPRGLWLHV LV JHQHUDOO\ SRVLWLYH￿ ,Q VLPXODWLRQ ￿YLL￿￿ KRZHYHU￿ LW LV
QHJDWLYH￿ 7KLV PD\ VHHP WR FRQWUDGLFW WKH DQDO\WLFDO UHVXOW WKDW W PXVW EH SRVLWLYH￿ EXW WKDW UHVXOW LV
REWDLQHG DVVXPLQJ WKDW V&4
L ￿ V&1
L ￿ ￿￿ IRU DOO L￿ +HUH￿ E\ FRQWUDVW￿ WKDW LW LV QRW WUXH￿ )DPLO\ VL]H LV
XVXDOO\ WD[HG ￿E ￿ ￿￿￿ DQG FKLOGUHQ DUH XVXDOO\ D WD[ OLDELOLW\ ￿5L ￿ ￿￿￿ 7KLV LV LQ DSSDUHQW
FRQWUDGLFWLRQ ZLWK WKH DQDO\WLFDO UHVXOW WKDW FKLOGUHQ VKRXOG EH D WD[ DVVHW ZKHQ KRXVHKROGV DUH
GLIIHUHQFLDWHG E\ WKH KXVEDQG'V LQFRPH RQO\￿ %XW￿ DJDLQ￿ WKDW UHVXOW SUHVXSSRVHV WKDW
V&4
L ￿ V&1
L ￿ ￿￿ IRU DOO L￿ ZKLOH KHUH WKH\ DUH QRW￿ &KLOGUHQ DUH D WD[ DVVHW RQO\ LQ WKH FDVH ￿YL￿ ZKHUH
WKH LQFRPH RI RQH RI WKH KXVEDQGV LV ]HUR￿:LWK WKHVH SDUDPHWHU FRQILJXUDWLRQV￿ FKLOG￿VSHFLILF
FRPPRGLWLHV DUH XVXDOO\ WD[HG ￿7 ￿ ￿￿￿ DQG UHGLVWULEXWLRQV LV DFKLHYHG E\ WKH XVH RI D SROO VXEVLG\
￿3 ￿ ￿￿￿ ,Q VLPXODWLRQ ￿YLL￿￿ IDPLO\ VL]H LV WD[HG DQG FKLOG VSHFLILF FRPPRGLWLHV VXEVLGLVHG￿ EXW QRW
HQRXJK WR PDNH FKLOGUHQ D WD[ DVVHW￿ :KLOH TXDOLW\ RI FKLOGUHQ LV DOZD\V D QHW VXEVWLWXWH IRU
TXDQWLW\￿ DV WKH WKHRU\ SUHGLFWV ￿VHH VXEVHFWLRQ ￿￿￿￿￿ WKH DGXOW FRQVXPSWLRQ JRRG LV RIWHQ￿ DW WKH
RSWLPXP￿ D QHW FRPSOHPHQW IRU FKLOG TXDOLW\ DQG TXDQWLW\￿ :KHUH LW LV D QHW VXEVWLWXWH ￿VLPXODWLRQ
YL￿￿ DGXOW￿VSHFLILF FRPPRGLWLHV DUH VXEVLGLVHG￿ IRRWQRWH
7DEOH ￿ LOOXVWUDWHV WKH UROH RI WKH SROO WD[￿ ,PSRVLQJ 3 ￿ ￿￿ ZH ILQG WKDW WKH RSWLPDO VLJQ SDWWHUQ
RI SROLF\ LQVWUXPHQWV FKDQJHV￿ ZH JHW WZR SRVVLEOH VROXWLRQV￿ RQH ￿E￿￿￿ ZLWK WD[HV RQ FRPPRGLWLHV
DQG D VXEVLG\ RQ IDPLO\ VL]H￿ WKH RWKHU ￿E￿￿￿ ZLWK VXEVLGLHV RQ DGXOW￿VSHFLILF FRPPRGLWLHV DQG
IDPLO\ VL]H￿ DQG D WD[ RQ FKLOG VSHFLILF FRPPRGLWLHV￿ 1RWLFH WKDW LQ WKLV ODVW FDVH WKH DGXOW
FRQVXPSWLRQ JRRG LV D QHW VXEVWLWXWH IRU TXDOLW\ DQG TXDQWLW\ RI FKLOGUHQ￿ DV LQ VLPXODWLRQ ￿YL￿￿
ZKHUH DGXOW￿VSHFLILF FRPPRGLWLHV DUH VXEVLGLVHG WRR￿
7KHVH VLPXODWLRQV DOHUW XV WR WKH GDQJHUV RI UHO\LQJ RQ DQDO\WLFDO UHVXOWV REWDLQHG XQGHU YHU\
UHVWULFWLYH FRQGLWLRQV￿>%@
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&RQFOXVLRQ
:H VHW RXW WR H[DPLQH WKH SURSHUWLHV RI DQ RSWLPDO V\VWHP RI ￿FRPPRGLW\ DQG SROO￿ WD[HV DQG
￿FKLOG￿ EHQHILWV￿ XQGHU WKH DVVXPSWLRQ WKDW KRXVHKROGV FDQ FKRRVH KRZ PDQ\ FKLOGUHQ WR KDYH￿ 7KH
5DPVH\￿OLNH IRUPXODH ZH GHULYHG GR QRW \LHOG JHQHUDO SUHVFULSWLRQV￿ (YHQ LI ZH VSHFLDOLVH E\
DVVXPLQJ VHSDUDELOLW\ LQ WKH XWLOLW\ IXQFWLRQV￿ ZH ILQG WKDW￿ GHSHQGLQJ RQ SDUDPHWHU FRQILJXUDWLRQV
￿LQFOXGLQJ WKH MRLQW GLVWULEXWLRQ RI PDOH DQG IHPDOH ZDJH UDWHV￿￿ LW PD\ EH RSWLPDO WR WD[ GLIIHUHQW
JURXSV RI FRPPRGLWLHV DW WKH VDPH RU DW GLIIHUHQW UDWHV￿ WR WD[ RU VXEVLGLVH IDPLO\ VL]H￿ RU HYHQ WR
VXEVLGLVH HYHU\WKLQJ ￿FRPPRGLWLHV DQG IDPLO\ VL]H￿ DQG UHO\ RQ D SROO WD[ WR EDODQFH WKH
JRYHUQPHQW EXGJHW￿ 7KDW LV D UHVXOW RI D NLQG￿ ZKHQ IHUWLOLW\ LV HQGRJHQRXV￿ QRQH RI WKH IDPLOLDU
FHUWDLQWLHV VXUYLYHV￿ ,Q WKH H[RJHQRXV IHUWLOLW\ FDVH￿ LI SDUHQWV UHJDUG WKHLU RZQ FRQVXPSWLRQ DV D
VXEVWLWXWH IRU WKH TXDOLW\ RI FKLOGUHQ￿ LW LV RSWLPDO WR WD[ DGXOW￿VSHFLILF FRPPRGLWLHV DW D KLJKHU UDWH
WKDQ FKLOG￿VSHFLILF FRPPRGLWLHV￿
$GGLWLRQDO DQDO\WLFDO UHVXOWV REWDLQ LI ZH DVVXPH WKDW FRPSHQVDWHG FKDQJHV LQ WKH PDUJLQDO
FRVWV RI WKH TXDQWLW\ DQG TXDOLW\ RI FKLOGUHQ KDYH QR HIIHFW RQ WKH GHPDQG IRU DGXOW FRQVXPSWLRQ
￿WKDW LV RQO\ SRVVLEOH LI IHUWLOLW\ LV HQGRJHQRXV￿ RWKHUZLVH WKHVH FURVV￿HIIHFWV DUH XQDPELJXRXVO\
SRVLWLYH￿￿ ,I KRXVHKROGV GLIIHU RQO\ IRU WKH KXVEDQG'V ZDJH UDWH￿ ZH ILQG WKDW FKLOG￿VSHFLILF
FRPPRGLWLHV VKRXOG EH VXEVLGLVHG￿ EXW WKDW WKH QXPEHU RI FKLOGUHQ VKRXOG EH WD[HG DW D VXIILFLHQWO\
KLJK UDWH WR PDNH FKLOGUHQ D WD[ OLDELOLW\￿ %\ FRQWUDVW￿ LI KRXVHKROGV GLIIHU RQO\ IRU WKH ZLIH'V ZDJHUDWH￿ FKLOG￿VSHFLILF FRPPRGLWLHV VKRXOG EH WD[HG￿ DQG WKH QXPEHU RI FKLOGUHQ VXEVLGLVHG DW D
VXIILFLHQWO\ KLJK UDWH WR PDNH FKLOGUHQ D WD[ DVVHW￿
6LPXODWLRQ H[SHULPHQWV FDUULHG RXW ZLWKRXW D SULRUL UHVWULFWLRQV RQ WKH VLJQV RI FRPSHQVDWHG
FURVV￿HIIHFWV VKRZ WKDW￿ ZKHQ IHUWLOLW\ LV HQGRJHQRXV￿ LPSRVLQJ D WD[ RQ WKH QXPEHU RI FKLOGUHQ
￿QHJDWLYH FKLOG EHQHILWV￿ LV PRUH OLNHO\ WR EH RSWLPDO WKDQ SURYLGLQJ D VXEVLG\ ￿SRVLWLYH FKLOG
EHQHILWV￿￿ ,QWHUHVWLQJO\￿ ZKHQ LW LV RSWLPDO WR WD[ WKH QXPEHU RI FKLOGUHQ￿ LW LV VRPHWLPHV RSWLPDO WR
VXEVLGLVH FKLOG￿VSHFLILF FRPPRGLWLHV￿ EXW FKLOGUHQ DUH LQ PRVW FDVHV D WD[ OLDELOLW\ QRQHWKHOHVV
￿PDWWHUV FRXOG EH GLIIHUHQW￿ RI FRXUVH￿ LI FKLOGUHQ JHQHUDWHG VRPH SRVLWLYH H[WHUQDOLW\￿ RU LI VRFLHW\
DVVLJQHG D SRVLWLYH ZHOIDUH ZHLJKW WR FKLOGUHQ LQ WKHLU RZQ ULJKW￿ LQGHSHQGHQWO\ RI KRZ PXFK XWLOLW\
WKH\ JLYH WR WKHLU SDUHQWV￿￿
,Q FRQFOXVLRQ￿ H[DPLQLQJ JHQHUDO WD[DWLRQ DQG IDPLO\ SROLFLHV ZLWKLQ D XQLILHG IUDPHZRUN PD\
UDGLFDOO\ FKDQJH WKH SROLF\ SUHVFULSWLRQV RQH PLJKW RWKHUZLVH PDNH￿ ,Q SDUWLFXODU￿ D WD[ RQ QXPEHU
RI FKLOGUHQ￿ DQ DEHUUDWLRQ LI SROLFLHV WRZDUGV WKH IDPLO\ DUH FRQVLGHUHG LQ LVRODWLRQ￿ EHFRPHV D UHDO
SRVVLELOLW\ LI D IXOOHU UDQJH RI UH￿GLVWULEXWLYH FRQVLGHUDWLRQV LV EURXJKW LQWR WKH SLFWXUH￿ DQG
FRPPRGLW\ WD[HV FDQ EH XVHG WR GLVWRUW SULFHV LQ IDYRXU RI FKLOGUHQ￿
5HIHUHQFHV
>QRLQGHQW@ %DWLQD￿ 5￿￿ ￿￿￿￿￿ §7KH &RQVXPSWLRQ 7D[ LQ WKH 3UHVHQFH RI $OWUXLVWLF &DVK DQG
+XPDQ &DSLWDO %HTXHVW ZLWK (QGRJHQRXV )HUWLOLW\ ’HFLVLRQV§￿ -RXUQDO RI 3XEOLF (FRQRPLFV￿ ￿￿￿
￿￿￿￿￿￿￿
%HFNHU￿ *￿6￿￿ ￿￿￿￿￿ $ 7UHDWLVH RQ WKH )DPLO\￿ &DPEULGJH ￿0DVV￿￿￿ +DUYDUG 8QLYHUVLW\ 3UHVV￿
&DLQ￿ *￿ DQG :DWWV￿ +￿￿ ￿￿￿￿￿ /DERU 6XSSO\ DQG ,QFRPH 0DLQWHQDQFH￿ 1HZ <RUN￿ $FDGHPLF
3UHVV￿
&DUOLQHU￿ *￿￿ 5RELQVRQ￿ &￿￿ 7RPHV￿ 1￿￿ ￿￿￿￿￿ §)HPDOH /DERU 6XSSO\ DQG )HUWLOLW\ RQ &DQDGD§￿
&DQDGLDQ -RXUQDO RI (FRQRPLFV ;,,,￿ ￿￿￿￿￿￿
&LJQR￿ $￿￿ ￿￿￿￿￿ §2Q 2SWLPDO )DPLO\ $OORZDQFHV§￿ 2[IRUG (FRQRPLF 3DSHUV ￿￿￿ ￿￿￿￿￿￿
¥¥¥⁄ ￿ ￿￿￿￿￿ §)HUWLOLW\ DQG WKH 7D[ %HQHILW 6\VWHP￿ $ 5HFRQVLGHUDWLRQ RI WKH 7KHRU\ RI
)DPLO\ 7D[DWLRQ§￿ (FRQRPLF -RXUQDO ￿￿￿ ￿￿￿￿￿￿￿￿
¥¥¥⁄ ￿ ￿￿￿￿￿ §,QWHUJHQHUDWLRQDO 7UDQVIHUV ZLWKRXW $OWUXLVP￿ )DPLO\￿ 0DUNHW DQG 6WDWH§￿
(XURSHDQ -RXUQDO RI 3ROLWLFDO (FRQRP\ ￿￿ ￿￿￿￿￿￿￿￿
&RORPELQR￿ 8￿ DQG ’L 7RPPDVR￿ /￿￿ ￿￿￿￿￿ §,V WKH 3UHIHUHQFH IRU &KLOGUHQ VR /RZ￿ RU ,V WKH
3ULFH RI 7LPH VR +LJK" $ 6LPXOWDQHRXV 0RGHO RI )HUWLOLW\ DQG 3DUWLFLSDWLRQ LQ ,WDO\ ZLWK &RKRUW
(IIHFWV§￿ /DERXU ￿￿￿ ￿￿￿￿￿￿￿￿
(UPLVFK￿ -￿)￿￿ ￿￿￿￿￿ §3XUFKDVHG &KLOG &DUH￿ 2SWLPDO )DPLO\ 6L]H DQG 0RWKHU'V (PSOR\PHQW§￿
-RXUQDO RI 3RSXODWLRQ (FRQRPLFV ￿￿ ￿￿￿￿￿￿￿
+ROW]￿ -￿9￿ DQG 0LOOHU￿ $￿5￿￿ ￿￿￿￿￿ §$Q (PSLULFDO $QDO\VLV RI /LIH &\FOH )HUWLOLW\ DQG )HPDOH
/DERU 6XSSO\§￿ (FRQRPHWULFD ￿￿￿ ￿￿￿￿￿￿￿
0LQFHU￿ -￿￿ ￿￿￿￿￿ §,QWHUFRXQWU\ &RPSDULVRQV RI /DERU )RUFH 7UHQGV DQG RI 5HODWHG
’HYHORSPHQWV￿ $Q 2YHUYLHZ§￿ -RXUQDO RI /DERU (FRQRPLFV ￿ ￿6XSSOHPHQW￿￿
0LUUOHHV￿ -￿$￿￿ ￿￿￿￿￿ §3RSXODWLRQ 3ROLF\ DQG WKH 7D[DWLRQ RI )DPLO\ 6L]H§￿ -RXUQDO RI 3XEOLF
(FRQRPLFV ￿￿ ￿￿￿￿￿￿￿￿
1HUORYH￿ 0￿￿ 5D]LQ￿ $￿￿ DQG 6DGND￿ (￿￿ ￿￿￿￿￿ §,QFRPH ’LVWULEXWLRQ 3ROLFLHV ZLWK (QGRJHQRXV
)HUWLOLW\§￿ -RXUQDO RI 3XEOLF (FRQRPLFV ￿￿￿ ￿￿￿￿￿￿￿￿
2'’RQRJKXH￿ &￿￿ DQG 6XWKHUODQG￿ +￿￿ ￿￿￿￿￿ §$FFRXQWLQJ IRU WKH )DPLO\￿ 7KH 7UHDWPHQW RI
0DUULDJH DQG &KLOGUHQ LQ (XURSHDQ ,QFRPH 7D[ 6\VWHPV§￿ ,QQRFHQWL 2FFDVLRQDO 3DSHUV￿
(FRQRPLFV DQG 6RFLDO 3ROLF\ 6HULHV￿ (36 ￿￿￿ 81,&()￿ ,QWHUQDWLRQDO &KLOG ’HYHORSPHQW &HQWUH￿
)ORUHQFH￿ ,WDO\￿
3HVWLHDX￿ 3￿￿ ￿￿￿￿￿ §7KH (IIHFWV RI 9DU\LQJ )DPLO\ 6L]H RQ WKH 7UDQVPLVVLRQ DQG WKH
’LVWULEXWLRQ RI :HDOWK§￿ 2[IRUG (FRQRPLF 3DSHUV ￿￿￿ ￿￿￿￿￿￿￿￿